Background: With recent affluence, Oman has witnessed a dramatic increase in the number of Omani nationals with type 2 diabetes. Most national studies have focused on quantifying the magnitude of the problem, and issues related to co-morbidity. The purpose of this study was to explore the health beliefs associated with diabetes self-management among adult Omani patients with type 2 diabetes. Methods: This study employed the Health Belief Model (HBM) as the theoretical framework. A structured open-ended interview question guide was developed based on the constructs of the HBM and based on literature regarding various factors associated with diabetes management. The study was conducted in seven conveniently selected Primary Health Care (PHC) centers in the Muscat Governorate. In total 29 patients with type 2 diabetes were invited at convenience, while visiting the centers for regular follow ups, to participate and were interviewed based on written consents. Results: Applying the HBM with this group of patients indicated to six factors as barriers to diabetes self-care: (1) cost of self-monitoring for blood glucose level, (2) social interactions, (3) negative feelings associated with living with the disease, (4) lack of accurate practical and culturally-sensitive health education about diet and exercise, (5) fatalism, and (6) low self-efficacy. Diabetes self-management education was not valued and a large number (19/29) did not actively seek information about diabetes.
Introduction
The health of Omanis has been dramatically affected by the recent affluence in the country. Type 2 diabetes is a growing challenge [1] and Oman, a developing country, is experiencing an epidemic [2] . Diabetes is a costly condition imposing great strain on national economies [3] . Prior to 1990, the prevalence of diabetes in Oman was unknown. 1990 saw the first attempt to quantify the rate of diabetes in Oman in a retrospective study of routine health statistics. Accordingly, the national rate of new cases of diabetes was estimated at 4.8/1000; the rate in the capital city Muscat, was much higher (13.4/1000) [4] .
This distinction was confirmed in a national follow-up survey for diabetes in adults (≥ 20 years) (n = 5,096). The prevalence across regions ranged from 7% to 13% for diabetes and 8% to 14% for impaired glucose tolerance (IGT), with a much higher rate in urban areas. Accordingly, a national diabetes control program was implemented in Oman [5] . In 2000 a second national health survey was conducted to reassess the trends. The data demonstrated a drastic increase in the urban regions, with an urban to rural ratio of 235:100 [6] .
Clearly the rising tide of diabetes in the country is unremitting. Diabetes self-management is the responsibility of the affected persons who need to be empowered with effective knowledge and skills to strive for better quality of life [7] . Both the biomedical and the psychosocial interventions are needed for effective diabetes management [8] . One crucial factor is the impact of personal social and cultural context on behaviour. Health professionals need to acknowledge health beliefs and traditional customs to secure patient trust and agreement in diabetes management [9] . It is also apparent that a range of socio-cultural beliefs, the personality of the patient, and the quality of interaction between doctor and patient all impact on the extent to which any medical treatment is adhered to [10] . A better understanding of these factors is critical if the quality and effectiveness of diabetes health care in Oman is to be improved.
Most research relevant to diabetes in Oman is focused on prevalence and risk factors aspects of the condition. The use of health theories and models in the Arab region was found to be limited in studies of people with diabetes. The HBM has been used elsewhere to identify factors influencing self-management behaviors among people with type 2 diabetes as well as their educational needs [11] [12] [13] [14] . To date, little is known about the health beliefs of individuals living with diabetes. Thus, this explorative study in Oman employed the HMB to elicit insights into the beliefs associated with diabetes selfmanagement in a sample of Omani patients attending Primary Health Care (PHC) centers.
Study Methodology
In this explorative structured qualitative study one-on-one interviews were regarded the best option for assessing the health beliefs of patients with diabetes compared to group interviews (focus groups) following two unsuccessful attempts to conduct focus group sessions: in the first instance only two of 12 recruited patients attended for discussion, while none of the six subjects recruited for a focus group at a second location showed up.
A theoretical framework of the Health Belief Model (HBM) was used in this study. HBM has been found to have heuristic value among different cultural and linguistic groups in understanding behaviour underpinning many chronic illnesses [15, 16] . It is based on six constructs that influence whether individuals will choose to take action to prevent, screen for, and control the health issue at hand. Briefly, these include the person's perceptions regarding their perceived susceptibility of developing a certain health problem and the potential severity of that health condition. Also included are the perceived benefits in taking action to improve the health outcome, and any perceived barriers that may impede taking the recommended behaviors. Cues to action are stimulants to take action, while selfefficacy refers to how confident and able a person is in executing an action successfully [17] . A structured open-ended interview question guide was developed based on the constructs of the HBM and based on literature [11, 18, 19] The study was conducted in seven conveniently, based on traveling distance, selected PHC centers in Muscat Governorate in December 2004 and January 2005, where the majority of people with diabetes are seen for diabetes care. The study targeted Omani adult (≥ 20 years) nationals with type 2 diabetes visiting the PHC centers for their regularly scheduled appointments. Only patients who could fluently communicate in Arabic were selected to eliminate bias and misunderstanding that could result due to language barrier. Patients were targeted once arrived at the waiting area of the clinic. Potential subjects were approached in the waiting room of the diabetes clinics, the objectives of the project were verbally explained, and patients were invited to participate. Written consents were obtained from patients who agreed to participate then data was collected by a 30 to 40 minute one-on-one interview in private in the meeting room at the PHC centers. Interviews were conducted in Arabic by the first author and were audio taped, with additional notes made as needed. The interviews were either conducted before seeing doctors or after depending on the preference of the patient and the waiting time available before seeing the doctors. Initially 30 patients agreed to participate and thus were interviewed (14 males and 16 females). However, one male patients decided to pull out during the interview indicating lack of time to continue. Audio taped interviews of 29 patients (who completed the interview) were simultaneously translated and transcribed, additional relevant notes taken during the interviews were added. All transcripts were reviewed against the original audio tapes by a separate bilingual dietitian for translation accuracy. Quantitative content analysis was applied to analyze the interview transcripts looking for implicit and explicit occurrence of terms and/or phrases related to the preset concepts based on the HBM and literature. Thus, common concepts were determined based on the frequency of terms/statements relevant to the same idea to capture existence as well as prevalence to indicate importance of concept [20, 21] in the study sample. Interview scripts were then coded for the preset concepts based on HBM and the literature. The HBM constructs were explored in detail and new emerging themes were noted. Categorization of concepts was then applied, putting each concept in one group by aggregating related quotes. Data under each category was reread and revised as seemed appropriate then summaries of qualitative findings were compiled for each question [20] . All transcripts were manually coded to account for semantic and cultural interpretation of the interviews; when needed audio taped interviews were reviewed to confirm meaning and interpretation. Findings were classified into primary and secondary based on frequency of existence. 'Primary findings' consisted of those concepts that appeared in 50% or more of the interviews; 'secondary findings' referred to issues mentioned by 25-49% of the participants. Two researchers separately read the transcripts and highlighted common concepts in the interview scripts. Microsoft Office Word 2007 was only used to organize data into concept categories. Descriptive data were analyzed in Microsoft Excel to determine frequency and mean.
Results

Demographics
A total of 29 diverse patients were interviewed from seven PHC centers. Participants included 13 males and 16 females, with ages ranging from 23 to 67 years. The length of time from diagnosis varied from one month to 19 years (mean of 6.4 years). Twenty-two of the participants had less than a high school education; seven had completed high school or some college and two had Bachelor degrees. About a third of participants (8 males, 2 females) were employed outside the home. Overall, 17 participants reported having seen a dietitian/diet technician in the year prior to interview; on average three counseling sessions had been received. The remainder (12) said they had never met with a dietitian/diet technician.
Perceived threat of diabetes
More than half the subjects (16) indicated that they felt susceptible to diabetes complications, which they associated with elevated blood glucose. The remaining subjects (13) indirectly indicated they did not believe that they had a great chance of developing complications saying, "God gave me the disease, and he shall take care of me, " "God knows if I'm susceptible, " "No one in my family has any complications, " or "I take the medications. " Kidney and eye diseases were the only two complications that were largely recognized as possible risks.
With respect to the severity of the threat, all subjects believed that complications could have serious consequences in their lives. Employed subjects mentioned that they might not be able to work due to the increased number of visits to hospitals, which would affect their source of income. Others associated severity with an inability to perform duties and chores, physical and emotional discomfort, and negative impacts on personal relations with spouses. Some foresaw that complications would cause them to be persistently weak, thereby affecting their mobility and ability to eat. Only 7 participants had been hospitalized in the past due to complications related to diabetes. Most found hospitalization uncomfortable, which increased their worries: "I felt worried, and it made me think a lot. " On the other hand, some were unaffected by the experience: "I had no choice; what can I do?" and "I depend on God" were common comments made by these patients.
Perceived benefits of diabetes management
When asked about the benefits they believed they would gain from good diabetes management, patients (20) largely supported the notion that good diabetes management would help them maintain their heath, feel healthy, be energized, and remain free of symptoms. Common comments included: "Blood sugar level will be good and I will feel good, strong and healthy" and "I will not have body aches and repeated urination. " Protection from disease complications was mentioned second most frequently (8/29): "I will be able to see and walk around; some people have lost their vision, " and "I will have fewer diseases. " However, an element of uncertainty associated with the benefit of managing diabetes was revealed: "It could protect against complications, but this is in God's hands also, " signifying that their attitude was associated with their religious beliefs. In other words, they were saying that control would protect a person from developing complications if it were not the person's fate to contract such ill health.
Perceived barriers to diabetes management
Most participants (21) did not test their own blood glucose, but relied on the tests received from health services during periodical follow-ups. Cost was seen as a barrier to blood glucose self-monitoring by 15 of those who did not test their own blood glucose. "I don't have a meter and can't afford it, " and "I would like to get one but it might be a financial burden. " Of those who did test their blood glucose (8), all but one did it only once a week, and cost, again, was the major reason for the infrequent testing: "I only do it once a week because the strips are expensive. " Social interaction was seen as another major factor (16) affecting the ability to effectively manage one's diet. Food is a major aspect of socialization in Oman and subjects with diabetes who refrain from eating certain dishes or who ate minimal amounts received comments from hosts such as, "Maybe you don't like our food". Thus individuals felt forced to eat more. This factor is evident in the following statements made by patients: "I have to eat out of etiquette; the hostess will even serve me more food which is extremely difficult to refuse in our culture, " or "Eat and Allah will take care of you. "
A third major barrier expressed by 24 participants was the emotional struggle of wanting to be like others who do not have diabetes, and the feeling of being denied because of their condition, particularly in social gatherings. Typical comments included: "I wish to eat meat to a point where I feel satisfied, " "I feel like an orphan child denied things, " and "During mango season I don't get to eat them, in addition to other things. "
Lack of knowledge and misconceptions about diabetes complications in this sample (17) could serve as barriers to taking helpful actions. Only 12 of 29 patients knew that heart disease is related to diabetes; 16/29 patients pointed to elevated blood glucose as a complication. Symptoms such as dizziness, sluggishness, weakness, and increased urination were also seen as complications of diabetes. Over a third of patients (12/29) showed a lack of knowledge about and skills in dealing with dietary management of diabetes, and dissatisfaction about education received from primary care, which could be a barrier for engaging in sound eating patterns. "All the materials I received from the health center are introductory and don't provide solutions to dealing with diabetes, " "I don't know what to eat or not to eat, " "I might go without food from morning until lunch or dinner time, " and "I was given a one-day diet plan which was hard to follow, particularly in Ramadan".
Passive attitudes that may be seen as a form of denial or as a manifestation of fatalism [22] were apparent in a sizable number of patients (13) . These informants did not accept that they were responsible for reducing their risk of developing diabetes complications. They believed that this was determined by their fate, which they could not alter. It is reasonable to conclude that this passive attitude originates from illiteracy and lack of knowledge, since their faith, Islam, does not promote passivity with regard to human health [23] .
Finally, low self efficacy was seen as a barrier to following good diabetes management practices. For example, most patients (20) indicated that walking was recommended to them as a form of physical activity; however, 18 of them reported not complying with the recommendation (reasons mentioned below under "efficacy expectations. " Overall, most patients indicated that the benefits of controlling diabetes outweighed the costs (23/29) but more patients placed emphasis on the short-term benefits of controlling diabetes (in order to feel better) than on the long-term health benefits (to avoid the complications).
Cues to action
The major cues to action for diabetes self-management in this group were their desire to feel better and their fear of complications (21/29) . This can be seen in the following statements made by patients: "Nobody is unafraid of diseases, " "I control my condition to feel better and not for anything else, " and "I have to protect myself from getting more problems (complications). " Patients did not remark on any other reasons they considered strong enough to trigger them to take action to control their diabetes.
Efficacy expectations
Patients (24/29) reported being confident that family members would provide the necessary care if they fell and ill. They mostly perceived themselves (17/29) as having sufficient knowledge and skills to deal with diabetes management, even if they failed to comply. Walking was the main physical activity suggested (20/29) and showed up in statements like: "The doctor told me to walk every day, even for half an hour. " However, they mostly (18/29) did not obey, giving reasons such as "I don't feel like it, " "I have backache, " "I have a busy schedule, " "My knees hurt, " and "It's hot; I can't walk. " Dietary recommendations were perceived as difficult to follow: "It is not practical to tell someone don't eat such and such but eat such and such. "
Use of traditional remedies
In this study group, 20/29 patients mentioned that their families had recommended the use of traditional remedies. These included unknown, pre-mixed bitter herbal drinks obtained from traditional healers. Other examples included homemade mixes of different blends such as fresh turmeric, thyme, and fenugreek. Some mentioned the use of bitter gourd (known as "Karela" in Oman, an Indian term), in which the vegetable is sliced, boiled, then served as a dish or broth. The main reason cited for use of traditional medicines was the belief that the bitterness balanced the sugar in the body. Even so, half (10/20) of those who reported trying traditional medicines said they had stopped because: "I used them but didn't see a difference, " "My liver didn't tolerate them, " and "They might affect the kidneys and the pancreas. "
Educational needs
Only half of the patients (15/29) perceived themselves as equipped with necessary information, while the other half made comments like: "There is no good education support. " "All that they do is tell you that your sugar level is high and to be careful. " "I was given a paper about diabetes and no more. " "I was told to walk only. " and, "They don't have much time to talk, very few times when that happened (advice was given). " Notably, 19/29 patients did not actively seek information about diabetes, relying instead on what was given to them at the health services: "If information is provided, I listen. " Those who were actively seeking information (7/29) turned to radio and television programs about diet and sharing experiences.
Only a third of participants (10/29) perceived education to be important as part of the support they could get from the PHC: "I want to know what to eat" and "Give me meal plans and suggestions that will not be tedious. " A similar number of participants (12/29) perceived the services that they got from the PHC centers to be sufficient and did not value education as being very important.
Dietary recommendations mentioned by patients were largely (22/29) about cutting down and avoiding carbohydrates and fats. Rice/white bread (11/22) , desserts (15/22) , and fruits (7/22) were emphasized, for example: "Avoid mangoes, mango juice, and dates, " "Avoid sweets and a lot of meat, " and "Don't eat rice; eat brown bread. " Reducing intake of sugary and starchy foods was a major recommendation of family members also. Nearly half (15/29) of patients were told to avoid these foods by their families: "Blood sugar is like a fuel gauge: the more you pump gas into your tank, the more it rises. " Table 1 
Discussion
The limitations of this study include its small geographical location: the Muscat Governorate of Oman; and the need for translation from Arabic to English, meaning that some nuances of the Omani dialect were possibly lost. Nevertheless this qualitative study throws light on the social determinants of the disease, laying the groundwork for culturally sensitive education/intervention efforts.
Using the HBM framework in the study explores the psychosocial factors relevant to understanding self-management behaviors in a sample of type 2 diabetes informants in Oman. Key outcomes are discussed here. The study was conducted in seven different PHC centers which allowed to account for different views of patients from separate locations.
Few subjects were conscious of the long-term benefits of diabetes management: maintaining their vision and contracting fewer diseases. Most patients acknowledged only the short-term benefits of diabetes management: low blood glucose, fewer body aches, and less polyuria. Even worse, incorrect information and misconceptions about diabetic complications among patients was frequent. They referred to symptoms of hyperglycemia as diabetic complications; they also mentioned liver disease and overweight as complications. Similar misconceptions were reported in Arab females with diabetes in Sweden, who confused the symptoms of diabetes with the consequences [11, 24, 25] .
Subjects in the study did not view self blood glucose testing as important in managing diabetes. They had not been advised to test their blood glucose at home, which could explain the widespread lack of testing among patients, and why it was dismissed as unimportant. Teaching self blood glucose monitoring allows individuals to know how their blood glucose reacts to variations in diet, medication, and exercise, and they learn to distinguish between symptoms of hypoand hyper-glycemia with regular home testing [26] [27] [28] . This important awareness is likely to heighten self-efficacy [29] . Perceived to be empowered with necessary information for self-management Perceived to have NOT been empowered with necessary information pertinent to self-management Did not actively seek information about diabetes Been recommended to cut down and avoid carbohydrates and fats and metabolic control. As knowledge increased, patients were more likely to have better metabolic control [30] [31] [32] . In contrast, where patients lack knowledge, misconceptions can act as barriers to selfmanagement. Poor knowledge, attitudes, and perceptions are likely to exacerbate symptoms of diabetes [33, 34] . The confusion in identifying symptoms and complications seen in this study has been reported elsewhere [11] . Suboptimal knowledge of diabetes risk factors, symptoms and complications was also seen among Omani adults in a recent community based study [35] .
Sensible eating behaviors are hindered by cultural factors. Without good social support patients with diabetes are less likely to adhere to meal plans designed for controlling diabetes. The Omani culture is characterized by a strong social network. In such collective societies, family, relatives, and friends have a great influence on an individual's life [36] . A sense of social obligation forces people with diabetes to eat more food than is recommended. This finding concurs with that reported by Greenhalgh et al. [25] in a study of Bangladeshi Muslims living in the United Kingdom; Bangladeshi patients with type 2 diabetes commonly gave up their meal planning due to social obligations. Similar findings were noted elsewhere [37, 38] . Health education therefore should include information on how patients can successfully manage social commitments while maintaining appropriate meal plans, and stress the importance of doing so.
Omani patients unfortunately showed lack of knowledge about essential dietary habits. Two factors seem to shape Omani patients' dietary habits. One influence is the superficial health education information prescribed by the health professionals. The other influence comes from the social setting. In Oman, it has been noted that family tends to play a pivotal role in matters of health [39] . Eating behaviors are often related to the humoral health system, which owes its origin to ancient Greek medicine [40] . Such 'hot and cold' beliefs tend to be strongly rooted in dietary habits and such teachings are firmly ingrained in Omani people. For example, it is considered uncouth if something sweet is served to guests without being followed by coffee. According to the local conception of humoral diets, coffee is cold while sweets are hot. These two combinations are deemed to be synergetic. It is not known how such teachings, in tandem with modern affluence and widely available rich foods, act to further complicate emerging public health problems including the rising tide of diabetes. Omani patients need to be educated and empowered with approaches to control diabetes that fit with their personal, cultural and social customs and norms. More studies on this topic are therefore indicated.
To complicate the issue further, many Omani patients relegate diabetes education to a secondary role compared to medication. This suggests a wide-spread expectation that medication will provide a 'cure' . Abdelmoneim & Al-Homrany [41] have reported in similar Arab/ Islamic populations that there is a strong tendency to perceive drugs or medication as having all of the answers to disease. Such cultural beliefs are likely to assign less importance to lifestyle and behavioral modifications than to prescribed drugs and medications. When the health educational services provided to them are perceived as poor, hard to follow, and insufficient, this attitude is only exacerbated.
The educational level of a patient is significant. The majority of the study's participants were literate, but their education had not gone beyond the secondary level. The moderating factor of education is obvious. For example, those with higher education did acknowledge the importance of health education in the management of diabetes. However, this group also perceived health education recommendations as incompatible with their social commitments and some were deemed too tedious to follow. An earlier study on Omani patients with type 2 diabetes also revealed that patients with diabetes were not satisfied with the type of health education given either by doctors or through printed materials [42] .
Health education needs to attempt to improve diabetes patients' self-efficacy. Psychosocial studies have shown that variations in selfefficacy are invariably related to health outcomes [43] . High selfefficacy scores have been reported to be significantly and positively correlated with desired diabetes self-management behaviors. When patients with diabetes had higher self-efficacy scores, they were more likely to test their blood glucose, not to skip medications or engage in binge eating, and to adhere to a good diet. Further, it has been shown that there was a negative relationship between barriers and self-efficacy; patients perceiving fewer barriers were more confident in diabetes self-care behaviors [44] .The present study suggest that people with diabetes in Oman have low self-efficacy. Based on this construct, patients might believe that an action could benefit them, but they may not act accordingly to achieve the desired outcomes due to a low, or complete lack of confidence in executing the necessary actions [45] . Accordingly they lack initiative in regularly engaging in much needed exercise, monitoring blood glucose levels, and adhering to diet plans. Although a large number of participants in this study did perceive that lifestyle changes could moderate the progression of diabetes, most, due to lack of time and motivation, were less likely to adhere to those lifestyle changes. Thus, to increase self-efficacy in diabetes self-care behaviors, patients' barriers should be addressed by developing appropriate knowledge and skills. As external motivators may not be the best option for encouraging patients to adopt a lifestyle that contributes to coping successfully with diabetes, there are internal factors that could assist in effective health education. Most participants did recognize the adverse impact that diabetes can have on one's health, including debilitating and intransigent kidney diseases, and impaired vision. Such recognition acts as a trigger to capitalize on good, relevant health education, such a view is congruent with HBM [15] .
A final area which requires an educational input is that of the use of traditional remedies. These are popular in many parts of the world [46, 47] and Oman is no exception [9] . Participants in this study had strong beliefs in traditional remedies, demonstrating that they are seeking solutions for their health condition. Such remedies have been reported in the literature among other groups of patients with type 2 diabetes [11, 26, 48] . Some traditional medicine has become mainstream while some are sold as food supplements [49] . Unlike modern medicine, which has a scientific basis, the conceptual framework of traditional medicine is rooted in socio-cultural teachings. On the other hand, the long training of modern doctors and their unique training in modern medicine has left its practitioners cut off from the very societies that they are supposed to understand, and to which they hope to provide health care. More studies are needed to understand the action properties of the active ingredients of such remedies and how can they effectively be incorporated within modern medicine to account for traditional practices rather than dismissing them as ineffective.
Conclusion
Oman bears a "double burden" as, on the one hand, the country is still suffering from health concerns that traditionally plague the developing world, including poor maternal health, and malnutrition. On the other hand, there has been a recent emergence of non-communicable diseases, such as diabetes, that are strongly precipitated and exacerbated by an individual's behavior and life style. Psychosocial factors play an important role in managing the latter health burden. Thus it is important that such variables are taken into account when designing intervention and management programs in combating relevant conditions such as diabetes.
The present study, to our knowledge, is the first qualitative study to decipher individuals' , in-depth insights concerning beliefs about and perspectives on diabetes and its complications among Omanis. As diabetes is progressive, but lifestyle changes could mitigate its expression, an understanding of the health beliefs associated with diabetes self-management among persons with type 2 diabetes in Oman would lay the groundwork for evidence-based, culturally specific health education, and create the basis for further study.
Although Oman has a national health care policy, self blood glucose testing is likely to be perceived as a financial burden as it is not subsidized by the government. People are used to receiving health services at no cost. Patients may hold the belief that, if self blood glucose monitoring were important, it would be provided at no cost to them by the government. It seems appropriate to recommend subsidization of the cost of self blood glucose monitoring for economically disadvantaged patients.
